(12) 



UK Patent Application (18 ,GB ,,,,2 336 261 ,«,A 



(43) Date of A Publication 13.10.1999 



(21) Application No 9806626.9 

(22) Date of Filing 28.03.1998 



(71) Applicant(s) 

Antonio Valentino 

Unit 2 Lower Farm, High Street, Irchester, 
NORTHAMPTONSHIRE, NN29 7AB. United Kingdom 

(72) Inventorfs) 

Antonio Valentino 

(74) Agent and/or Address for Service 
T M Gregory & Co 

26 Cyril Street. NORTHAMPTON, NN1 SEt, 
United Kingdom 



(51) INT CL 6 

G01S 3/30 

(52) UK CL (Edition Q > 

H4D DHPF D507 

(56) Documents Cited 

GB 2302226 A GB 2278731 A 
GB 2117511 A GB 1605292 A 



GB 22501S3 A 



(58) Field of Search 

UK CL (Edition 0 ) H1Q QAX , H4D DFBB DFBC DLAB 
DLFA DRPF 

INT CL 6 G01S 3/28 3/30 3/36 3/42 13/44 13/48 
Online: WPI 



(54) Abstract Title 

Tracking system 



(57) An antenna array is provided with receivers (2U, 20, 2L, 2R) and a transmitter (1). The general plane of 
the array is oriented with respect to an optimum transmission direction of the transmitter (1), and each of the 
receivers is disposed at an angle from the plane or displaced from a central zone thereof. The array has means 
to redirect itself so that the optimum transmission direction thereof is towards a base unit, in response to 
signals generated by periodical sampling and comparison of the signal strengths received from each of 
receivers (2U, 2D, 2L, 2R). The period of sampling the receiver signals may be between 10ms and 1s, but is 
ideally in the millisecond range. The antenna array may be mounted on a remote movable unit for example a 
TV camera adapted to receive signals from and transmit signals to a base unit. 




The claims were filed later than the filing date but within the period prescribed by Rule 25(1) of the Patents Rules 1995. 



/ 



V3 




ol 

(4- 



K 

V 

3/5 




- 1 - 



2336261 



CAMERA ANTENNA TRACK ING SYSTEM 



The present invention relates to a camera antenna tracking system. More particularly, but 
not exclusively, it relates to a system which optimises alignment between a receiver of 
electromagnetic radiation and a transmitter thereof when either one or both are not stationary. 

The invention has particular relevance to remote cameras, for example of the type which 
cover outside broadcast events, and their wireless receiving stations, which in turn transmit 
by land line to a central camera control unit, for convenience referred to herein as a base 
station. Transmissions between the base station and the remote station at the camera are 
usually by means of microwave transmissions in the frequency range of 1-25 GHz. The 
camera will transmit a video and probably audio signals and may also transmit a voice 
channel between the cameraman and the central control. All of these should be received by 
the base station. 

The base station will transmit instructions to the cameraman and to the camera. 
Transmissions from the base station to the camera are superimposed on a carrier wave and 
it is an object of the present invention to utilise the carrier wave to align the transmission 
antenna of the camera so that reception at the base station is optimised. In so doing, 
reception at the camera of the signals emitted by the base station is also optimised. 

According to the present invention, there is provided an antenna tracking system comprising 
an antennae array provided with receiver means and a transmitter means, the array having 
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a general plane oriented with respect to an optimum transmission direction of a transmitter 
means thereof, and in which each of a plurality of said receiver means are disposed at an 
angle from the general plane or displaced from a central zone thereof, means to move the 
array, and means periodically to sample and compare the signal strength received from each 
of said plurality of receiver means and in response thereto to cause said moving means to 
redirect the antenna array so that the optimum transmission direction thereof is directed more 
towards said base unit. 

Preferably the transmitter means of said array is central of a plurality of receiver means. 

In this case, there may be provided four receiver means, advantageously disposed 
equiangularly around the transmitter means. 

Each receiver means may be angled obtusely with respect to the general plane. 

The received signals may be sampled and the strength thereof compared periodically at 
predetermined intervals of time, which may be between 10 /xs and 1 s. It is preferred that 
sampling is conducted at intervals in the millisecond range. 

An embodiment of the present invention will now be more particularly described by way of 
example, and with reference to the accompanying drawings, in which : 

Figure 1 shows an antennae array embodying the invention in front view, and side and 
end elevations; 

Figure 2 shows schematically an overall camera system including transmissions between 

a remote camera unit and its base station; and 
Figure 3 shows a control system for moving the antennae array in response to signals 

received and sent by the antennae. 

Referring now to the drawings, there is shown in Figure 1 an antennae array for connection 
to a remote camera unit 8 of the system. The array comprises a central transmitter unit 1 
surrounded, in this case, by four receiver units 2. These may be numbered as 2L, 2R, 2U 



- 3 - 

and 2D for left, right, up and down respectively. More or less receiver units may be 
provided. It is preferred that these units are angled obtusely to the plane of the transmitter 
unit 1. 

It is essential that, during operation, the remote camera station 8 should remain in optimum 
transmission contact with its base station 5, from which signals are sent and to which signals 
are received by means of a parabolic transceiver 6. The base station 5 is aligned manually 
as closely as possible with the remote camera station 8 by means of eye-sight 7. 

The base station 5 is connected by land line, namely a triax cable, to a camera control unit 
which may be any conventionally supplied unit. The details thereof are not relevant to the 
invention described herein which is concerned only with the wireless transmissions between 
a base station connected to the control unit and a remote camera station. 

One purpose of the antennae array attached to the remote camera 8 is to transmit microwaves 
giving video and audio signals from the camera and also giving a channel for spoken 
conversation from the cameraman. These signals are preferably at a frequency in the region 
of 12 GHz. Signals are received at a parabolic reflector receiver 6 or other receiver attached 
to the base station 5. The parabolic reflector 6 is also used to transmit signals to the remote 
camera 8, which signals include camera data and tally, a return conversation channel and any 
other information which is required by the remote camera 8. These return signals are 
received by the receivers 2L, 2U, 2R and 2D. 

As is apparent from Figure 3, the received signals are fed to a comparitor whereby their 
relative strengths are compared. The best received signal or combination of good signals is 
fed to the general processing systems of the camera unit 8, but the comparison between the 
signals is also used to 2issess which one or more of the receivers 2 is most advantageously 
directed, as regards the transceiver source 6. 

Having determined which signal is the strongest, a pair of motors, one controlling horizontal 
movement and one controlling vertical movement, may be actuated to move the entire array 
so that the transmitting unit 1 is directed more towards the receiver 2 giving the strongest 



signal and therefore towards the transceiver dish 6. Each sampling and therefore instruction 
to move the array should take place periodically with an interval of severaJ milliseconds, 
although shorter or longer periods are possible. Hence, provided that the camera unit 8 
remains relatively stable with respect to the base unit 5, it will eventually align itself 
substantially accurately with the parabolic transceiver 6. Small movements of either the 
camera unit 8 or the base station 5 can be accommodated by means of the antennae array and 
associated circuitry. However, major movements of the camera unit 8 will require the base 
station 5 to be redirected accordingly. 
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CLAIMS: 

1. An antenna tracking system comprising an antennae array provided with a plurality of 
receiver means and a transmitter means, the array having a general plane oriented with 
respect to a transmission direction between a transmitter means thereof and a base unit, 
and in which each of said plurality of receiver means is disposed at an angle from the 
general plane or displaced from a central 2one of the array, means to move the array, 
means periodically to sample the signal strength received from each of said plurality of 
receiver means, means to compare said signal strengths and in response thereto to cause 
said moving means so to redirect the antenna array that the transmission direction thereof 
is directed more towards said base unit. 

2. An antenna tracking system as claimed in claim 1, wherein the transmitter means of said 
array is central of said plurality of receiver means thereof 

3. An antenna tracking system as claimed in claim 2, wherein four receiver means are 
provided, advantageously disposed equiangularly around the transmitter means. 

4. An antenna tracking system as claimed in any one of the preceding claims, wherein each 
receiver means is angled obtusely with respect to the general plane. 

5. An antenna tracking system as claimed in any one of the preceding claims, wherein the 
received signals are sampled and the strength thereof compared periodically at 
predetermined intervals of time. 

6. An antenna tracking system as claimed in claim 5, wherein each predetermined interval 
of time is between IO//s and I s. 

7. An antenna tracking system as claimed in either claim 5 or claim 6 wherein sampling and 
comparison is conducted at time intervals in the millisecond range. 



8. An antenna tracking system substantially as described herein with reference to the 
Figures of the accompanying drawings. 



9. A remote movable unit adapted to receive signals from and transmit signals to a base 
station and comprising an antennae tracking system as claimed in any one of the 
preceding claims. 



10. A remote movable unit, as claimed in claim 9, wherein the mobile unit is a camera. 
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